A study of experimental cyanide encephalopathy in the acute phase--physiological and neuropathological correlation.
A study was performed to elucidate the significance of various physiological factors contributing to the pathogenesis of experimental cyanide encephalopathy, such as the systemic arterial blood pressure, venous pressure, common carotid blood flow and local blood flow of the cerebral grey and white matters, and blood gas including pH. The histology and topography of the brain damage was also analysed. Twenty-one cats were divided into four groups. The animals in groups 1, 2 and 3 were subjected to continuous infusion of 0.2% sodium cyanide solution and to the ensuing hypotension below 100 mm Hg by administering a ganglion-blocking drug and by respiratory arrest. Severe damage developed in the deep cerebral white matter, corpus callosum, pallidum and substantia nigra, but the damage of the cerebral cortex and hippocampus was not remarkable. The animals in group 4 that were subjected to cyanide infusion without significant hypotension (above 100 mm Hg), but to the same degree of acidosis as that of the other groups, had similar morphological changes, but to a lesser degree. On the basis of our physiological and morphological findings, we speculated that the pathophysiological factors of tissue hypoxia and subsequent hypotension operated in cyanide leucoencephalopathy. The topographic selectivity seemed to be related to the characteristic cerebral vascular system, and the severity of the white matter lesions was related to the intensity of both hypoxia and hypotension during cyanide infusion, but not to the extent of acidosis, total dose of cyanide or duration of its infusion per se.